We consider the following natural transformation :
: P^(X,Y) -. Map(x,Y) , T^f) = ŵ here R denotes a commutative ring with 1, X,Y -R-modules, and ^(XyY) is the K R-module of all forms of degree m on the pair (x,Y) (in the sense of N.Roby [2] ).
An element of ^(XyY) is a system f=(f ) indexed by all commutative R-algebras A, where f : X ® A -> Y €> A are mappings satisfying the following conditions :
for ^y R-algebra homomorphism u : A -^ B,
f o r ^y R-algebra A, any ^ € X ® A and a € A.
It is proved in [1 ] that in the case X = R 11 , Y = R we obtain :
: R[T^...,T^ -^Map(R n ,R), T^F) (x^, ... ,x^) = F(x^, ... ,x^) ;
It is well-known that the above homomorphism is not always injective ; this is the starting point and the motivation of the following considerations.
It is known from [2] that the functor lP.n(x,-) is represented by the n.
m-th divided power ^(x) of the module X. Similarly, it is proved in [1 ] that Wx,-) = Ker 7^ is represented by Wx) where :
The above module is generated by the classes of elements : which generalize results contained in [1] . The first step is the following
Moreover, is X is finitely generated then AnnCr^X)) <^ P.
Proof : Observe that R/P is an infinite domain (it is not a field!) and hence (1) r-(x) are torsion modules.
(5) ^(x) is protective iff it is zero. n Now we explain the structure of F (x) over Noetherian rings.
Theorem 2.3. Let R be a Noetherian ring and let X be a finitely generated R-module. Then there exists a natural R-isomorphism :
induced by X -» X/P ^X, for all sufficiently large k . induced by X -^ X 0 R.
• Observe that the above two corollaries reduce the computation of T^X) R for Noetherian R to the case when R is local and complete. Theorem 2.5 reduces this problem (for finitely generated X) to the case when R is local Artinian. This case will be studied in the next section. Proof : It can be assumed that X is finitely generated. In view of Theorem 2.3, it suffices to prove that Wx) ^ P^/ (x/PX) for any Artinian local (R,P).
If ^ = 0, P^1 / 0 and k > 1 (i.e. R is not a field) then :
y Proposition 3.1 and Remark 3.2. Induction on k completes the proof. 
